
Recent House Price 

Trends and 


Homeownership Affordability 


Prepared for 

U.S. Department of Housing and Urban Development 
Office of Policy Development & Research 

Prepared by 
David T. Rodda 

Abt Associates Inc. 
Cambridge, MA 

Jack Goodman 
Hartrey Advisors 

Contract C-OPC-21895 
Task Order CHI-TO007 

May 2005 



Acknowledgments 

The authors are grateful to the HUD staff who have provided useful guidance and valuable feedback 
throughout the project.  In particular, we are indebted to the efforts of William Reeder for his careful 
review of multiple drafts at the design and final report stages.  In addition, we appreciate the 
comments from Mike Hollar, Theresa DiVenti, and Mark Shroder at HUD and Jill Khadduri at Abt 
Associates.  We would also like to acknowledge the careful programming and analysis work of 
Bulbul Kaul at Abt Associates.  The authors take responsibility for any remaining errors. 

The contents of this report are the views of the contractor and do not necessarily reflect the views or 
policies of the U.S. Department of Housing and Urban Development or the U.S. Government. 



Table of Contents 


Executive Summary ...........................................................................................................................vii


I.	 Introduction................................................................................................................................ 1


II.	 House Price Trends.................................................................................................................... 3

Homeownership Trends ............................................................................................................... 4

Affordability Trends .................................................................................................................... 5


III.	 House Price Indexes ................................................................................................................... 9

Indexes Based on Median Sales Price.......................................................................................... 9

Indexes Based on Hedonic Regression ........................................................................................ 9

Indexes Based on Repeat-Sales Methodology ........................................................................... 11

Indexes Based on Hybrid Approaches ....................................................................................... 12

Analysis of American Housing Survey, 1985-2003 .................................................................. 13


IV.	 Affordability Indexes ............................................................................................................... 23

House Price Burdens Using AHS Data, 1985-2003................................................................... 28


V.	 Determinants of House Prices ................................................................................................. 35


VI.	 Demand Factors ....................................................................................................................... 41

Demographics ............................................................................................................................ 41

Income........................................................................................................................................ 42

Wealth ........................................................................................................................................ 42

Ownership as a Hedge Against Rent Risk ................................................................................. 43

Tax Effects on Housing Demand ............................................................................................... 44

Easier Mortgage Financing ........................................................................................................ 45


VII.	 Supply Factors.......................................................................................................................... 47

Market Segmentation and Filtering............................................................................................ 48

Renovation ................................................................................................................................. 50

Elasticity of Supply.................................................................................................................... 51


VIII. Regulatory Constraints ........................................................................................................... 55

Conceptual Papers...................................................................................................................... 55

Empirical Studies on Regulatory Constraints ............................................................................ 60


IX.	 House Price Dynamics ............................................................................................................. 65

Financial Accelerator Model...................................................................................................... 68


X.	 Bubbles...................................................................................................................................... 73


XI.	 Behavioral Finance and the Formation of  Price Expectations ........................................... 77


iii 



XII.	 Summary................................................................................................................................... 81

House Price Indexes................................................................................................................... 81

Affordability Indexes ................................................................................................................. 83

Determinants of House Prices.................................................................................................... 84 

Demand Factors ......................................................................................................................... 84

Supply Factors ........................................................................................................................... 85

Regulatory Constraints............................................................................................................... 86

House Price Dynamics ............................................................................................................... 87

Bubbles ...................................................................................................................................... 88

Behavioral Finance and the Formation of Price Expectations ................................................... 89

Implications for the Current Housing Market ............................................................................ 90

Recommendations for Future Research ..................................................................................... 92


References ........................................................................................................................................... 95


Appendix ........................................................................................................................................... 107


iv 



List of Exhibits 


Exhibit 1. Historical Relation Between Mortgage Rates and NAR Home Affordability Index ... 6


Exhibit 2. Comparison Between Owners After-Tax Mortgage Payment and Renters Contract 


Exhibit 7a. Constant Quality House Prices for All Owners and New Owners,  


Exhibit 7b. Constant Quality House Price Index for All Owners and New Owners,  by Income 


Exhibit 8b. Constant Quality House Price Index for All Owners, by Region, Normalized 


Exhibit 9b. Constant Quality House Price Index for All Owners, by CMSA, Normalized 


Exhibit 10b.  Constant Quality House Price Index for All Owners, for More CMSAs, 


Exhibit 11. Housing Cycle BarometerTM Readings for the Most Overpriced and Underpriced 


Exhibit 20. Determinants of House Price Percentage Changes  for 130 MSAs 


Rent as a Percent of Income, 1975-2001 ......................................................................... 6


Exhibit 3. Average Bundle for All Owners in 1985-2003............................................................... 14


Exhibit 4. Average Bundle for New Owners in 1985-2003 ............................................................ 15


Exhibit 5. House Price for Average Bundle for All Owners and New Owners............................ 16


Exhibit 6. OFHEO and AHS House Price Indexes......................................................................... 16


by Income Group........................................................................................................... 18


Group, Normalized (1985=100).................................................................................... 18


Exhibit 8a. Constant Quality House Prices for All Owners, by Region ....................................... 20


(1985=100)...................................................................................................................... 20 


Exhibit 9a. Constant Quality House Prices for All Owners, by CMSA........................................ 21


(1985=100)...................................................................................................................... 21 


Exhibit 10a.  Constant Quality House Prices for All Owners, for More CMSAs......................... 22


Normalized (1985=100) ............................................................................................... 22


MSAs .............................................................................................................................. 27


Exhibit 12. House Price to Income Ratios for All Owners and New Owners .............................. 28


Exhibit 13. House Price to Income Ratios, By Income Group....................................................... 29


Exhibit 14. Financing Costs to Income for All Owners and New Owners ................................... 30


Exhibit 15. Financing Costs to Income Ratios, by Income Group ................................................ 30


Exhibit 16. Effect of Expected Capital Gains on Owner Costs by CMSA, Los Angeles ............. 33


Exhibit 17.  User Cost to Income Ratios, by CMSA........................................................................ 34


Exhibit 18.  Instrumental Variable Regulation Model.................................................................... 39


Exhibit 19.  House Price Model ......................................................................................................... 39


from 1984-1998 .............................................................................................................. 66


v 



But research has been less successful in answering other questions about the determinants of house 
prices. Beginning with the demand side of the market, the intangible determinants of consumer 
choices are a fruitful field for future research.  As described in this report, research on consumers’ 
decision making process has been expanding lately, but more work is needed both on the 
theoretical/conceptual side and also regarding collection of data that will allow those theories to be 
tested. How consumers form their house price expectations and their assessments of the total costs of 
home ownership are not yet adequately understood. More generally, how consumers gather and 
process information about market conditions and determine the “right” time to buy or sell a house are 
key to understanding housing demand and short-run price dynamics. 

The supply side of the housing market continues to be less researched and less well understood than 
the demand side, although there does seem to be growing recognition of the importance of supply 
conditions for house prices.  Perhaps the biggest limitation has been the lack of data about supply 
conditions. Construction cost indexes are available, but these cover only labor and materials.  Land 
costs are becoming a larger part of total development costs in many markets, and for the most part 
only anecdotal and case study information is available on the prices of buildable lots.  More data on 
land costs, preferably comparable across markets and over time, are needed before major progress can 
be made on calibrating supply influences on house prices. 

Government actions are major drivers of housing supply.  Government regulation of land use and 
building design affects the cost of land, what can be built on it, and ultimately house prices.  Some 
data are available and have been researched to estimate the effects of building codes on construction 
costs, but how land use regulation affects the supply and cost of housing remains a large question 
mark. Beyond the data sources on land use regulation described in this report, much more is needed 
to allow these land use controls and how they affect housing prices to be well understood.  The data 
task is formidable, given the multidimensionality of land use controls and the importance not just of 
the regulations but also their enforcement, but these controls are unquestionably a major driver of 
housing supply, its elasticity, and house prices. 

Another area of needed supply side research is on the decision making of developers, renovators, and 
their financiers. Even less is known here than about the decision making of consumers.  What, for 
example, causes the time lags in suppliers’ responses to changing demand and the common 
overshooting of supply when the response does come?  Both of these features of the supply side, 
which have implications for house price dynamics, are observed in the aggregate but are the result of 
the decisions of many individuals working with imperfect information and varying incentives. 

A last area of needed house price research investigates the interaction of demand and supply as it 
affects house prices.  How do the peculiarities of housing as a durable heterogeneous good, trading 
infrequently in markets with imperfect information and often inelastic supply, affect house prices 
over time and across markets?  What are the causes and consequences, especially those pertaining to 
house prices, of the transactions volume or turnover rate of housing in a local market?  What are the 
unique features of extreme markets?  For example, what triggers panic buying in rapidly inflating 
markets, and in softening markets what determines how firmly sellers hold on to their reference 
selling prices?  One goal would be to understand the tipping point at which fear of large price 
increases, or decreases, converts an orderly market into a disorderly one. 
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I. Introduction 

This is the Final Report for HUD Contract C-OPC-21895, Task Order CHI-T0007.  The purpose of 
that contract is to study recent house price trends and homeownership affordability.  The study 
includes a literature review, empirical analysis and recommendations for future research.  A central 
concern is that recent house price increases may have undercut the affordability of homeownership. 
Given that promoting homeownership is an important part of HUD’s mission, this study considers 
which pricing factors are making houses and homeownership less affordable.  The focus of the 
literature review is on academic literature since 1990 along with some popular media references since 
2000. The empirical results are based on a panel of American Housing Surveys from 1985 to 2003.  
The main finding is that house prices have increased substantially more than income or general 
inflation since the late 1990s.  However, when viewed in terms of cost to the buyer, the drop in 
interest rates has resulted in mortgage payments that are largely unchanged as a share of income.  
Moreover, if expected capital gains are included, the user cost of home ownership has actually 
declined in most areas. The change in affordability depends on how much the affordability measure 
incorporates the expected future gains on sale of the house and expected increases in interest rates.  If 
those future capital gains are heavily discounted because they are considered uncertain or because 
mortgage rates are expected to increase substantially, then the increase in house prices will undercut 
the homebuyer affordability. 

The report starts with a description of recent developments in house prices and affordability (Chapter 
II) and presents various indexes used to track house prices and affordability (Chapter III).  House 
prices have increased not only in nominal terms, but also after controlling for inflation and unit 
quality.  Hedonic equations are estimated and a standard bundle of housing characteristics is priced 
for every survey year from 1985 to 2003.  New owners or first time homebuyers are shown separately 
from all owners.  New owners may be more sensitive to market changes as higher prices raise the 
threshold of homeownership.  The analysis also subgroups owners by income, region and select 
CMSAs. House prices are divided by income to form an affordability index to show the relative gain 
in house prices (Chapter IV).  Interest rate effects are measured by estimating mortgage payments for 
a fixed-rate mortgage.  The drop in interest rates has lowered mortgage payments so that the share of 
income devoted to housing costs is essentially unchanged.  When the analysis of user cost is extended 
to include expected capital gains, the house cost burden has actually decreased as current house price 
increases are projected into the future. 

The report then examines the basic economic theory of a traditional stock-flow model along with 
more recent innovations (Chapter V).  The model combines demand and supply factors, which are 
considered in detail (Chapters VI and VII). An important focus in the supply literature is that 
regulatory constraints limit the supply response and seem to increase house prices.  Given the high 
prices in highly regulated markets in California and the Northeast, careful consideration is given to 
the theory and empirical evidence associated with regulatory constraints (Chapter VIII).  The basic 
price models describe price levels, but a closely related set of models study the changes and dynamics 
of house prices.  Chapter IX considers several models of house price dynamics including the financial 
accelerator model, which describes how small increases in prices can be compounded by existing 
owners trading up the property ladder.  The difference between excess demand and a price bubble is 
the degree of speculation not supported by fundamental supply and demand.  Although not a  
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widespread phenomenon, it is possible that house prices in some metropolitan areas are inflated with 
speculation. Chapter X considers the evidence on bubbles.  Chapter XI delves into the behavioral 
finance explanations about how market participants form expectations.  In short, house prices could 
be high because demand is strong, supply is weak or prices have become disconnected from either 
supply or demand.  We consider each possibility for high prices as well as the possibility that prices 
could overshoot and collapse.  The current evidence from AHS suggests that demand is strong 
because interest rates are low, allowing borrowers to buy higher priced houses, and past increases in 
house prices lead buyers to expect substantial capital gains on future sale. 

It might help the reader to keep in mind the following list of research questions organized by chapter. 

1.	 What are the basic facts about recent house price trends and affordability trends?  (Chapter II) 

2.	 What are the different types of house price indexes and what are their strengths and 

weaknesses? (III) 


3.	 How are affordability indexes calculated and used? (IV) 

4.	 What is the basic theory behind house price models? (V) 

5.	 In more detail, what are the demand factors that affect house prices? (VI) 

6.	 In more detail, what are the supply factors that affect the elasticity of supply and house 
prices? (VII) 

7.	 What are the different types of regulatory constraints and how do they affect supply and 
demand? (VIII) 

8.	 What is known about the pattern of house price dynamics and the financial accelerator? (IX) 

9.	 How can we distinguish house price bubbles from ordinary price fluctuations? (X) 

10. How do people form price expectations? (XI) 

The Executive Summary provides a compressed version of the findings and a set of recommendations 
for future research. 
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II. House Price Trends 

The future of the economy is, as always, uncertain.  Long term interest rates, which had fallen to 40­
year lows in 2003 and 2004, have maintained housing demand and especially refinancing.  In 2005, 
mortgage rates have begun rising and most projections call for a gradual rise in interest rates with 
expansion in the economy.  Housing has continued to support wealth through homeowner equity ($15 
trillion and rising) even as stocks have stagnated ($10 trillion).1  The homeownership rate slipped 
modestly in the recession,2 but home sales set records in 2004 with 6.64 million existing home sales 
and 1.19 million new home sales.3  No signs of a slowdown have yet emerged, as home sales in the 
first quarter of 2005 were up further from their levels of a year earlier.   

The median existing home price is rose 8.3 percent in 2004 to $184,100 with a projected increase of 
5.3 percent for 2005 according to the National Association of Realtors.  New home prices are 
increasing even faster at 11.3 percent in 2004 to $215,300 but with some deceleration in early 2005.  
This rate of house price increase has been so great that David Lereah, NAR’s chief economist, said: 
“A modest slowdown in home price appreciation will be healthy for the market, offering sellers a 
good return on their investment while keeping prices within reach for home buyers.”4  The rise in 
house prices is all the more remarkable because inflation remains low (2.7 percent in 2004, by the 
CPI) and inflation-adjusted disposable personal income increased 3.0 percent in 2004.  As always, the 
experience of individual metro markets has varied widely, but in the aggregate the national story is 
one of strong increases in house prices.   

Indeed, in recent years house price increases have outpaced income growth.  For 2001-2003, nominal 
home prices by a repeat sales measure rose 7.7 percent annually, while per capita disposable income 
increased only 3.4 percent, according to a group of housing trade organizations.5 The situation was 
quite different in the 1990s, with house prices rising only 3.7 percent annually, slightly less than the 
4.0 percent pace of income gains.  Over the longer period from 1975 through 2003, house price gains 
at 6.0 percent annually slightly outpaced the 5.7 percent rate of income growth.  Again, these national 
aggregates mask the substantial variation in house price/income relationships across local markets. 

Another change in the second half of the 1990s is that consumer debt payments as a percentage of 
disposable income has increased from 12 percent in 1993 to 14 percent in 2002.6  Despite the 

1 Data from the Federal Reserve as reported by Mark Zandi, Economy.com, Inc. at a presentation on Nov. 
15, 2002 on Housing and Home Price Outlook, sponsored by FDIC and NABE National Capital Chapter. 

2 David W. Berson, VP and Chief Economist, Fannie Mae, “Perspectives on the U.S. Housing Market,” 
presentation on Nov. 15, 2002. 

3 National Association of Realtors, “Historically Strong Housing Market Expected in 2005,” Washington, 
January 12, 2005 
(www.realtor.org/PublicAffairsWeb.nsf/Pages/HistoricallyStrongHousingMarket05?Open Document) 

4 Idem. 
5 Homeownership Alliance, America’s Home Forecast: The Next Decade for Housing and Mortgage 

Finance, 2004. 
6 Statistics presented by David W. Berson, Fannie Mae, “Perspectives on the U.S. Housing Market,” 

presentation on Nov. 15, 2002. 
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Exhibit 16. Effect of Expected Capital Gains on Owner Costs by CMSA, Los Angeles 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

12.1844 
12.1973 
12.4884 
12.4599 
12.3173 
12.2873 
12.1215 
12.1512 
12.2586 
12.5539 

195,714 
198,249 
265,232 
257,777 
223,530 
216,930 
183,772 
189,312 
210,786 
283,200 

12.04846 
12.11477 
12.4016 

12.30231 
12.16519 
12.14896 
12.02761 
12.04832 
12.18477 
12.46406 

170,836 
182,548 
243,190 
220,204 
191,988 
188,898 
167,311 
170,812 
195,785 
258,864 

185,928 
188,337 
251,970 
244,888 
212,353 
206,084 
174,583 
179,846 
200,247 
269,040 

162,294 
173,421 
231,031 
209,194 
182,389 
179,453 
158,946 
162,272 
185,995 
245,921 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

1,156 
1,100 
1,329 
1,371 
1,210 
1,174 
1,027 
1,018 
1,045 
1,335 

1,186 
1,034 
1,255 
1,173 

967 
1,012 

926 
894 
976 

1,174 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 

33 


Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years year treasury note) month month) income 

all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 34,747 30,330 20,261 17,686 211 184 945 1,002 6,214 6,362 
1987 29,017 26,718 19,998 18,414 208 192 892 842 6,760 6,194 
1989 130,248 119,424 97,891 89,756 1,020 935 309 321 6,721 6,194 
1991 123,570 105,558 93,254 79,662 971 830 400 344 6,481 5,890 
1993 64,151 55,099 51,240 44,009 534 458 676 509 5,790 5,530 
1995 - - - - - - 1,174 1,012 5,853 5,345 
1997 - - - - - - 1,027 926 6,054 5,032 
1999 - - - - - - 1,018 894 6,994 6,292 
2001 13,656 12,684 11,545 10,723 120 112 925 864 8,004 6,532 
2003 160,100 146,342 139,699 127,695 1,455 1,330 (121) (156) 7,208 5,857 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

15.2% 15.8% 
13.2% 13.6% 

4.6% 5.2% 
6.2% 5.8% 

11.7% 9.2% 
20.1% 18.9% 
17.0% 18.4% 
14.6% 14.2% 
11.6% 13.2% 
-1.7% -2.7% 
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Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Boston 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

12.134 
12.423 
12.400 
12.161 
12.019 
12.026 
12.011 
12.038 
12.254 
12.545 

186,126 
248,396 
242,853 
191,123 
165,917 
167,029 
164,522 
169,121 
209,762 
280,593 

11.998 
12.340 
12.313 
12.003 
11.867 
11.888 
11.917 
11.936 
12.180 
12.455 

162,467 
228,721 
222,671 
163,265 
142,505 
145,445 
149,786 
152,595 
194,833 
256,478 

176,820 
235,976 
230,710 
181,566 
157,621 
158,677 
156,296 
160,665 
199,274 
266,563 

154,344 
217,285 
211,537 
155,102 
135,379 
138,172 
142,296 
144,965 
185,092 
243,655 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

1,100 
1,379 
1,216 
1,017 

898 
904 
919 
909 

1,040 
1,322 

1,128 
1,295 
1,150 

870 
718 
779 
829 
799 
971 

1,164 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 112 


Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years year treasury note) month month) income 

all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 142,938 124,769 83,349 72,754 868 758 231 370 6,299 7,161 
1987 272,491 250,908 187,799 172,924 1,956 1,801 (578) (506) 6,254 6,187 
1989 231,191 211,979 173,758 159,318 1,810 1,660 (594) (510) 6,587 6,990 
1991 94,611 80,821 71,400 60,993 744 635 273 235 6,490 7,666 
1993 - - - - - - 898 718 5,677 6,078 
1995 - - - - - - 904 779 6,125 5,588 
1997 - - - - - - 919 829 6,003 8,129 
1999 20,988 18,937 15,960 14,401 166 150 743 649 6,840 6,391 
2001 96,391 89,530 81,491 75,691 849 788 191 182 8,705 8,082 
2003 214,187 195,779 186,893 170,832 1,947 1,779 (625) (616) 7,020 7,877 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

3.7% 5.2% 
-9.2% -8.2% 
-9.0% -7.3% 
4.2% 3.1% 

15.8% 11.8% 
14.8% 13.9% 
15.3% 10.2% 
10.9% 10.2% 
2.2% 2.3% 

-8.9% -7.8% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Buffalo 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.3048 
11.8607 
11.7038 
11.438 
11.545 

11.4579 
11.4423 
11.3452 
11.3397 
11.4639 

81,206 
141,587 
121,025 
92,779 

103,259 
94,650 
93,178 
84,559 
84,095 
95,215 

11.1688 
11.77816 
11.61698 
11.28044 
11.39289 
11.31956 
11.34843 
11.24238 
11.26587 
11.37404 

70,884 
130,374 
110,966 
79,256 
88,689 
82,418 
84,832 
76,296 
78,110 
87,033 

77,146 
134,508 
114,973 
88,140 
98,096 
89,917 
88,519 
80,331 
79,890 
90,454 

67,340 
123,855 
105,418 

75,293 
84,254 
78,297 
80,591 
72,482 
74,204 
82,681 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

480 
786 
606 
494 
559 
512 
521 
455 
417 
449 

492 
738 
573 
422 
447 
441 
470 
399 
389 
395 113 


Future capital gain 
applying the same 

growth rate to the next 8 
years 

Step 1 

Current value of future 
gain (discounted by 10 

year treasury note) 

Step 2 

Expected Capital Gain per 
month 

Step 3 

User cost of Capital = 
(monthly mortg pmt - 
expected K gain per 

month) 
monthly household 

income 

Step 4


User Cost to Income

Ratio


all new all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners owners owners 

1985 - - - - - - 480 492 3,710 3,618 12.9% 13.6% 
1987 8,082 7,442 5,570 5,129 58 53 728 685 3,830 3,534 19.0% 19.4% 
1989 39,639 36,344 29,792 27,316 310 285 296 288 3,954 3,447 7.5% 8.4% 
1991 31,131 26,594 23,494 20,069 245 209 249 213 4,075 3,362 6.1% 6.3% 
1993 25,114 21,570 20,059 17,229 209 179 350 267 4,394 3,514 8.0% 7.6% 
1995 706 615 530 462 6 5 507 437 4,229 3,697 12.0% 11.8% 
1997 - - - - - - 521 470 4,005 2,962 13.0% 15.9% 
1999 - - - - - - 455 399 5,102 4,880 8.9% 8.2% 
2001 - - - - - - 417 389 5,077 3,041 8.2% 12.8% 
2003 2,411 2,203 2,103 1,923 22 20 427 375 5,267 7,849 8.1% 4.8% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Dallas 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.6333 
11.6011 
11.4775 

11.463 
11.3748 
11.3743 
11.3467 

11.362 
11.4168 
11.5152 

112,792 
109,221 

96,515 
95,127 
87,095 
87,059 
84,683 
85,989 
90,837 

100,223 

11.49735 
11.51862 
11.39068 
11.30543 
11.22265 
11.23596 
11.25283 
11.25914 
11.34299 
11.42529 

98,455 
100,571 

88,493 
81,262 
74,806 
75,808 
77,098 
77,586 
84,372 
91,609 

107,152 
103,760 

91,689 
90,371 
82,741 
82,706 
80,449 
81,689 
86,295 
95,212 

93,532 
95,543 
84,068 
77,199 
71,065 
72,018 
73,243 
73,707 
80,153 
87,029 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

666 
606 
483 
506 
471 
471 
473 
462 
450 
472 

684 
569 
457 
433 
377 
406 
427 
406 
420 
416 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years 

all 
year treasury note) 

new 
month month) 

all new all 
income 

new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 26,871 23,456 15,669 13,677 163 142 503 541 6,206 7,937 
1987 - - - - - - 606 569 5,955 5,691 
1989 - - - - - - 483 457 5,751 5,983 
1991 - - - - - - 506 433 5,628 6,110 
1993 - - - - - - 471 377 5,404 5,218 
1995 - - - - - - 471 406 4,834 4,285 
1997 - - - - - - 473 427 5,415 3,975 
1999 3,254 2,936 2,475 2,233 26 23 437 383 6,048 6,291 
2001 11,472 10,655 9,699 9,008 101 94 349 327 6,731 6,046 
2003 20,535 18,771 17,919 16,379 187 171 286 245 7,142 4,046 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

8.1% 6.8% 
10.2% 10.0% 

8.4% 7.6% 
9.0% 7.1% 
8.7% 7.2% 
9.7% 9.5% 
8.7% 10.7% 
7.2% 6.1% 
5.2% 5.4% 
4.0% 6.1% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Denver 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.8875 
11.8607 
11.7038 

11.62 
11.5816 
11.6454 

11.851 
11.9083 
12.0593 
11.9215 

145,431 
141,587 
121,025 
111,306 
107,113 
114,163 
140,217 
148,490 
172,705 
150,460 

11.75152 
11.77816 
11.61698 

11.4625 
11.42953 
11.50701 
11.75711 
11.80544 
11.98551 

11.8316 

126,946 
130,374 
110,966 
95,082 
91,999 
99,410 

127,658 
133,979 
160,413 
137,530 

138,160 
134,508 
114,973 
105,741 
101,757 
108,455 
133,207 
141,065 
164,070 
142,937 

120,599 
123,855 
105,418 
90,328 
87,399 
94,440 

121,275 
127,280 
152,393 
130,654 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

859 
786 
606 
592 
580 
618 
784 
798 
856 
709 

882 
738 
573 
507 
464 
532 
707 
701 
799 
624 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 115 


Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years year treasury note) month month) income 

all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 27,193 23,736 15,856 13,841 165 144 694 737 5,707 3,627 
1987 - - - - - - 786 738 6,102 4,625 
1989 - - - - - - 606 573 4,945 3,983 
1991 - - - - - - 592 507 5,477 4,291 
1993 - - - - - - 580 464 5,436 3,739 
1995 6,390 5,564 4,800 4,180 50 44 568 489 5,155 5,064 
1997 37,266 33,928 27,210 24,772 283 258 500 449 5,325 3,640 
1999 76,587 69,103 58,241 52,550 607 547 192 154 6,418 3,283 
2001 112,264 104,274 94,911 88,156 989 918 (132) (119) 7,542 6,318 
2003 78,583 71,830 68,570 62,677 714 653 (5) (29) 7,208 5,444 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

12.2% 20.3% 
12.9% 16.0% 
12.3% 14.4% 
10.8% 11.8% 
10.7% 12.4% 
11.0% 9.7% 
9.4% 12.3% 
3.0% 4.7% 

-1.8% -1.9% 
-0.1% -0.5% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Hartford 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.6763 
11.9879 
12.2166 
11.8746 
11.8455 
11.8555 
11.8353 
11.7384 
11.9048 
11.8443 

117,742 
160,789 
202,125 
143,576 
139,455 
140,853 
138,033 
125,295 
147,980 
139,288 

11.5403 
11.90534 
12.12988 
11.71708 
11.69338 
11.7171 
11.7414 
11.6356 

11.83101 
11.75444 

102,775 
148,055 
185,328 
122,649 
119,776 
122,651 
125,668 
113,052 
137,449 
127,318 

111,855 
152,750 
192,018 
136,397 
132,483 
133,810 
131,132 
119,031 
140,581 
132,324 

97,637 
140,652 
176,061 
116,516 
113,787 
116,519 
119,385 
107,399 
130,577 
120,952 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

696 
892 

1,012 
764 
755 
763 
771 
674 
734 
656 

714 
838 
957 
654 
604 
657 
696 
592 
685 
578 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 116 
 Step 1 

Current value of future 
gain (discounted by 10 

year treasury note) 

Step 2 

Expected Capital Gain per 
month 

Step 3 

User cost of Capital = 
(monthly mortg pmt 
expected K gain per 

month) 

Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

11.5% 10.6% 
3.9% 3.4% 

-4.2% -3.0% 
5.7% 5.1% 

12.5% 12.3% 
12.8% 9.3% 
14.3% 12.9% 
9.7% 14.2% 

11.8% 6.5% 
4.3% 4.1% 

Future capital gain 
applying the same 

growth rate to the next 8 
years 

monthly household 
income 

all 
owners 

1985 9,911 
1987 95,274 
1989 158,214
1991 53,404 
1993 -
1995 -
1997 -
1999 -
2001 9,534 
2003 40,749 

new owners 
8,651 

87,729 

145,066 

45,620 
-
-
-
-

8,856 
37,247 

all owners 
5,779 

65,662 
118,910 
40,302


-

-

-

-

8,061 
35,556 

new 
owners 

5,045 
60,462 

109,028 
34,428


-

-

-

-

7,487 
32,501 

all 
owners 

635 
208 

(226) 
344 
755 
763 
771 
674 
650 
286 

new 
owners 

661 
208 

(179) 
295 
604 
657 
696 
592 
607 
239 

all 
owners 

5,531 
5,409 
5,398 
6,056 
6,045 
5,955 
5,384 
6,951 
5,498 
6,635 

new 
owners 

6,227 
6,080 
5,928 
5,781 
4,903 
7,043 
5,411 
4,158 
9,385 
5,882 

all owners 
60 

684 
1,239 

420 
-
-
-
-
84 

370 

new owners 
53 

630 
1,136 

359 
-
-
-
-
78 

339 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Los Angeles 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

12.1844 
12.1973 
12.4884 
12.4599 
12.3173 
12.2873 
12.1215 
12.1512 
12.2586 
12.5539 

195,714 
198,249 
265,232 
257,777 
223,530 
216,930 
183,772 
189,312 
210,786 
283,200 

12.04846 
12.11477 
12.4016 

12.30231 
12.16519 
12.14896 
12.02761 
12.04832 
12.18477 
12.46406 

170,836 
182,548 
243,190 
220,204 
191,988 
188,898 
167,311 
170,812 
195,785 
258,864 

185,928 
188,337 
251,970 
244,888 
212,353 
206,084 
174,583 
179,846 
200,247 
269,040 

162,294 
173,421 
231,031 
209,194 
182,389 
179,453 
158,946 
162,272 
185,995 
245,921 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

1,156 
1,100 
1,329 
1,371 
1,210 
1,174 
1,027 
1,018 
1,045 
1,335 

1,186 
1,034 
1,255 
1,173 

967 
1,012 

926 
894 
976 

1,174 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years 

all 
year treasury note) 

new 
month month) 

all new all 
income 

new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 34,747 30,330 20,261 17,686 211 184 945 1,002 6,214 6,362 
1987 29,017 26,718 19,998 18,414 208 192 892 842 6,760 6,194 
1989 130,248 119,424 97,891 89,756 1,020 935 309 321 6,721 6,194 
1991 123,570 105,558 93,254 79,662 971 830 400 344 6,481 5,890 
1993 64,151 55,099 51,240 44,009 534 458 676 509 5,790 5,530 
1995 - - - - - - 1,174 1,012 5,853 5,345 
1997 - - - - - - 1,027 926 6,054 5,032 
1999 - - - - - - 1,018 894 6,994 6,292 
2001 13,656 12,684 11,545 10,723 120 112 925 864 8,004 6,532 
2003 160,100 146,342 139,699 127,695 1,455 1,330 (121) (156) 7,208 5,857 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

15.2% 15.8% 
13.2% 13.6% 
4.6% 5.2% 
6.2% 5.8% 

11.7% 9.2% 
20.1% 18.9% 
17.0% 18.4% 
14.6% 14.2% 
11.6% 13.2% 
-1.7% -2.7% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Miami 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.6972 
11.7024 
11.7477 
11.5967 
11.7019 
11.5422 
11.7678 
11.6776 
11.6824 
11.9843 

120,238 
120,861 
126,465 
108,735 
120,805 
102,975 
129,033 
117,899 
118,462 
160,219 

11.56128 
11.61989 
11.66095 
11.43913 
11.54982 
11.40387 
11.67398 
11.57475 
11.60853 
11.89445 

104,954 
111,289 
115,954 

92,886 
103,758 

89,668 
117,475 
106,378 
110,032 
146,452 

114,226 
114,818 
120,142 
103,298 
114,764 

97,826 
122,581 
112,004 
112,539 
152,209 

99,707 
105,725 
110,156 
88,242 
98,570 
85,185 

111,601 
101,059 
104,531 
139,129 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

710 
671 
633 
578 
654 
557 
721 
634 
587 
755 

729 
630 
599 
495 
523 
480 
650 
557 
548 
664 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 118 
 Step 1 

Current value of future 
gain (discounted by 10 

year treasury note) 

Step 2 

Expected Capital Gain per 
month 

Step 3 

User cost of Capital = 
(monthly mortg pmt 
expected K gain per 

month) 

Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

13.7% 17.4% 
12.4% 9.5% 
12.0% 11.8% 
11.3% 11.1% 
14.2% 8.6% 
13.0% 13.7% 
16.4% 15.9% 
10.4% 11.3% 
6.3% 7.9% 
0.8% 0.2% 

Future capital gain 
applying the same 

growth rate to the next 8 
years 

monthly household 
income 

all 
owners 

1985 -
1987 -
1989 -
1991 -
1993 -
1995 -
1997 -
1999 5,632 
2001 22,062 
2003 77,584 

new owners 
-
-
-
-
-
-
-

5,082 
20,492 
70,917 

all owners 
-
-
-
-
-
-
-

4,283 
18,652 
67,698 

new 
owners 

-
-
-
-
-
-
-

3,864 
17,324 
61,881 

all 
owners 

710 
671 
633 
578 
654 
557 
721 
589 
393 
50 

new 
owners 

729 
630 
599 
495 
523 
480 
650 
517 
368 

20 

all 
owners 

5,196 
5,398 
5,290 
5,124 
4,595 
4,281 
4,402 
5,665 
6,245 
5,948 

new 
owners 

4,178 
6,663 
5,079 
4,440 
6,104 
3,503 
4,094 
4,573 
4,641 
8,636 

all owners 
-
-
-
-
-
-
-
45 

194 
705 

new owners 
-
-
-
-
-
-
-
40 

180 
645 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, New York City 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

12.0612 
12.3938 
12.3539 
12.1088 
12.0856 
12.1316 
11.9777 
12.052 

12.0981 
12.4677 

173,023 
241,289 
231,865 
181,460 
177,293 
185,639 
159,167 
171,442 
179,532 
259,811 

11.92524 
12.31124 
12.26715 
11.95125 
11.93344 
11.99319 
11.88387 
11.94917 
12.02428 
12.37785 

151,031 
222,179 
212,596 
155,011 
152,274 
161,650 
144,910 
154,689 
166,755 
237,483 

164,372 
229,224 
220,272 
172,387 
168,429 
176,357 
151,209 
162,870 
170,556 
246,821 

143,479 
211,070 
201,966 
147,260 
144,661 
153,568 
137,665 
146,954 
158,417 
225,609 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

1,022 
1,339 
1,161 

965 
960 

1,005 
889 
922 
890 

1,224 

1,049 
1,258 
1,098 

826 
767 
866 
802 
810 
831 

1,077 

1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years year treasury note) month month) income 

all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 87,025 75,964 50,745 44,295 529 461 494 588 6,031 6,770 
1987 237,199 218,414 163,476 150,529 1,703 1,568 (364) (310) 6,823 7,524 
1989 221,956 203,511 166,817 152,954 1,738 1,593 (576) (496) 7,052 7,031 
1991 96,276 82,243 72,656 62,066 757 647 208 180 6,536 7,560 
1993 24,265 20,841 19,382 16,647 202 173 758 594 6,017 6,862 
1995 - - - - - - 1,005 866 6,533 6,706 
1997 - - - - - - 889 802 6,527 5,912 
1999 1,167 1,053 887 801 9 8 913 801 8,069 7,706 
2001 39,537 36,723 33,425 31,046 348 323 542 508 9,029 7,423 
2003 148,380 135,628 129,473 118,346 1,349 1,233 (124) (155) 8,835 9,270 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

8.2% 8.7% 
-5.3% -4.1% 
-8.2% -7.1% 
3.2% 2.4% 

12.6% 8.7% 
15.4% 12.9% 
13.6% 13.6% 
11.3% 10.4% 
6.0% 6.8% 

-1.4% -1.7% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Pittsburgh 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.2008 
11.2551 
11.3564 
11.119 

11.3066 
11.2898 
11.337 

11.3088 
11.2595 
11.3408 

73,191 
77,276 
85,511 
67,440 
81,355 
80,005 
83,871 
81,534 
77,615 
84,183 

11.06488 
11.17263 
11.26963 
10.96145 
11.15447 
11.15147 
11.24319 
11.20594 
11.18568 

11.2509 

63,888 
71,156 
78,404 
57,610 
69,875 
69,666 
76,358 
73,566 
72,091 
76,949 

69,532 
73,412 
81,235 
64,068 
77,287 
76,004 
79,677 
77,457 
73,734 
79,974 

60,693 
67,598 
74,484 
54,729 
66,382 
66,183 
72,540 
69,888 
68,486 
73,102 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

432 
429 
428 
359 
440 
433 
469 
438 
385 
397 

444 
403 
405 
307 
352 
373 
423 
385 
359 
349 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years 

all 
year treasury note) 

new 
month month) 

all new all 
income 

new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 - - - - - - 432 444 3,986 4,075 
1987 - - - - - - 429 403 4,258 4,755 
1989 4,555 4,176 3,423 3,139 36 33 393 372 4,275 4,631 
1991 4,938 4,218 3,726 3,183 39 33 320 274 4,589 5,961 
1993 12,830 11,020 10,248 8,802 107 92 334 260 4,444 4,342 
1995 5,601 4,877 4,207 3,663 44 38 389 335 4,490 3,295 
1997 4,242 3,862 3,097 2,820 32 29 436 393 4,815 2,617 
1999 6,407 5,780 4,872 4,396 51 46 388 339 5,061 3,659 
2001 5,449 5,062 4,607 4,279 48 45 337 315 5,725 13,227 
2003 13,972 12,771 12,191 11,144 127 116 270 233 5,472 4,791 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

10.8% 10.9% 
10.1% 8.5% 
9.2% 8.0% 
7.0% 4.6% 
7.5% 6.0% 
8.7% 10.2% 
9.1% 15.0% 
7.7% 9.3% 
5.9% 2.4% 
4.9% 4.9% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Portland 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.6148 
11.8607 
11.7038 
11.6263 
11.7695 
11.8441 
12.0034 
11.916 

11.9545 
12.0131 

110,726 
141,587 
121,025 
112,005 
129,255 
139,263 
163,316 
149,648 
155,512 
164,896 

11.47886 
11.77816 
11.61698 
11.46876 
11.61742 
11.70575 
11.9096 

11.81321 
11.88065 
11.92322 

96,651 
130,374 
110,966 
95,680 

111,015 
121,267 
148,687 
135,024 
144,444 
150,726 

105,189 
134,508 
114,973 
106,405 
122,792 
132,300 
155,150 
142,165 
147,737 
156,651 

91,818 
123,855 
105,418 

90,896 
105,464 
115,204 
141,253 
128,273 
137,222 
143,190 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

654 
786 
606 
596 
700 
754 
913 
805 
771 
777 

671 
738 
573 
510 
559 
649 
823 
707 
720 
684 
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Future capital gain 
applying the same 

growth rate to the next 8 
years 

Step 1 

Current value of future 
gain (discounted by 10 

year treasury note) 

Step 2 

Expected Capital Gain per 
month 

Step 3 

User cost of Capital = 
(monthly mortg pmt - 
expected K gain per 

month) 
monthly household 

income 

Step 4


User Cost to Income

Ratio


all new all new all new all new 
owners owners new owners all owners owners all owners new owners owners owners owners owners owners 

1985 - - - - - - 654 671 5,166 4,054 12.7% 16.6% 
- - - - - 786 1987 -

1989 -
1991 8,002 
1993 34,275 
1995 66,528 
1997 99,722 
1999 68,209 
2001 54,680 
2003 41,921 

-
6,835 

29,438 
57,931 
90,790 
61,544 
50,788 
38,319 

-
6,039 

27,377 
49,975 
72,811 
51,870 
46,228 
36,579 

-
5,158 

23,513 
43,517 
66,289 
46,801 
42,938 
33,436 

-
63 

285 
521 
758 
540 
482 
381 

-
54 

245 
453 
691 
488 
447 
348 

606 
533 
414 
233 
154 
264 
289 
396 

738 
573 
456 
314 
196 
133 
219 
273 
336 

5,122 
5,078 
5,034 
5,109 
5,286 
5,365 
5,560 
6,986 
6,530 

3,692 
3,319 
2,957 
3,995 
6,729 
5,672 
6,438 
7,091 
5,553 

15.3% 20.0% 
11.9% 17.3% 
10.6% 15.4% 

8.1% 7.9% 
4.4% 2.9% 
2.9% 2.3% 
4.8% 3.4% 
4.1% 3.8% 
6.1% 6.0% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Providence 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.5596 
12.138 

12.1617 
11.743 

11.7745 
11.7811 
11.7893 
11.7353 
11.804 

12.0891 

104,778 
186,844 
191,325 
125,864 
129,903 
130,758 
131,828 
124,898 
133,784 
177,925 

11.42365 
12.05552 
12.07496 
11.58542 
11.62243 
11.64273 
11.69541 
11.63242 
11.73015 
11.99927 

91,459 
172,046 
175,424 
107,519 
111,573 
113,861 
120,020 
112,693 
124,262 
162,636 

99,539 
177,502 
181,759 
119,571 
123,407 
124,220 
125,236 
118,653 
127,095 
169,029 

86,886 
163,444 
166,653 
102,143 
105,994 
108,168 
114,019 
107,058 
118,049 
154,504 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

619 
1,037 

958 
670 
703 
708 
737 
672 
663 
838 

635 
974 
906 
573 
562 
610 
664 
590 
619 
738 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years year treasury note) month month) income 

all new all new all new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 19,482 17,006 11,360 9,916 118 103 501 532 4,939 4,486 
1987 119,019 109,593 82,027 75,531 854 787 182 187 5,700 5,579 
1989 190,927 175,058 143,496 131,570 1,495 1,371 (536) (465) 4,896 6,673 
1991 83,026 70,925 62,658 53,525 653 558 17 15 4,928 1,351 
1993 34,213 29,386 27,327 23,471 285 244 418 318 5,404 5,012 
1995 - - - - - - 708 610 4,786 2,823 
1997 - - - - - - 737 664 4,740 7,123 
1999 - - - - - - 672 590 5,226 2,990 
2001 20,214 18,775 17,089 15,873 178 165 485 454 5,668 4,116 
2003 100,958 92,282 88,093 80,523 918 839 (79) (101) 5,398 2,667 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

10.1% 11.9% 
3.2% 3.4% 

-11.0% -7.0% 
0.3% 1.1% 
7.7% 6.3% 

14.8% 21.6% 
15.5% 9.3% 
12.8% 19.7% 

8.6% 11.0% 
-1.5% -3.8% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, St. Louis 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.3204 
11.5479 
11.5416 
11.5033 
11.3915 
11.3185 
11.3719 
11.4204 
11.4439 
11.539 

82,487 
103,558 
102,910 

99,041 
88,568 
82,332 
86,850 
91,163 
93,326 

102,643 

11.18445 
11.46538 
11.45485 
11.34576 
11.23942 
11.18014 

11.2781 
11.31757 
11.37002 
11.44916 

72,002 
95,357 
94,358 
84,606 
76,071 
71,692 
79,071 
82,254 
86,684 
93,823 

78,363 
98,380 
97,764 
94,089 
84,140 
78,215 
82,508 
86,604 
88,659 
97,511 

68,402 
90,589 
89,640 
80,376 
72,267 
68,108 
75,117 
78,142 
82,349 
89,131 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

487 
575 
515 
527 
479 
446 
485 
490 
463 
484 

500 
540 
487 
451 
383 
384 
438 
431 
432 
426 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years 

all 
year treasury note) 

new 
month month) 

all new all 
income 

new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 - - - - - - 487 500 4,549 4,676 
1987 - - - - - - 575 540 4,625 3,040 
1989 9,831 9,014 7,389 6,775 77 71 438 417 5,270 5,185 
1991 3,911 3,341 2,952 2,521 31 26 496 425 4,338 4,643 
1993 - - - - - - 479 383 4,388 3,507 
1995 - - - - - - 446 384 5,023 3,345 
1997 - - - - - - 485 438 4,710 4,387 
1999 8,894 8,025 6,764 6,103 70 64 420 367 5,378 4,522 
2001 18,143 16,852 15,339 14,247 160 148 303 284 5,966 2,025 
2003 27,984 25,579 24,418 22,320 254 232 229 193 5,103 3,363 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

10.7% 10.7% 
12.4% 17.8% 
8.3% 8.0% 

11.4% 9.1% 
10.9% 10.9% 
8.9% 11.5% 

10.3% 10.0% 
7.8% 8.1% 
5.1% 14.0% 
4.5% 5.7% 



Appendix A2. Effect of Expected Capital Gains on Owner Costs by CMSA, Seattle 

Calculating monthly mortgage payment for Step 3 

all owners new owners after 5% downpaid 
Current yearly interest 

rates 
Real Monthly interest 

rates 

Monthly mortgage 
pmt after 5% 

downpaid 

pred val exp(pred val) pred val 
exp(pred 
val) all owners new owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

all 
owners 

new 
owners 

11.7602 
11.8001 
11.899 

12.0998 
12.0697 
11.9801 
12.0823 
11.9909 
12.1924 
12.2092 

128,057 
133,263 
147,116 
179,841 
174,500 
159,546 
176,709 
161,274 
197,280 
200,616 

11.62429 
11.71756 
11.81221 
11.9423 

11.91757 
11.84172 
11.98842 
11.88803 
12.11856 
12.1193 

111,780 
122,708 
134,889 
153,630 
149,877 
138,929 
160,881 
145,514 
183,241 
183,377 

121,654 
126,600 
139,761 
170,849 
165,775 
151,569 
167,874 
153,210 
187,416 
190,586 

106,191 
116,572 
128,145 
145,948 
142,383 
131,983 
152,837 
138,239 
174,079 
174,208 

9.91% 
9.41% 
9.66% 
9.58% 
8.52% 
8.37% 
8.12% 
7.68% 
7.60% 
6.60% 

11.52% 
9.59% 
9.93% 
9.60% 
7.89% 
8.27% 
8.03% 
7.44% 
7.64% 
6.28% 

0.53% 
0.48% 
0.40% 
0.45% 
0.46% 
0.46% 
0.49% 
0.46% 
0.40% 
0.36% 

0.66% 
0.50% 
0.43% 
0.45% 
0.41% 
0.45% 
0.48% 
0.44% 
0.40% 
0.33% 

757 
740 
737 
957 
944 
864 
987 
867 
978 
945 

776 
695 
696 
819 
755 
744 
891 
762 
913 
832 
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Future capital gain User cost of Capital = 
applying the same Current value of future (monthly mortg pmt - 

growth rate to the next 8 gain (discounted by 10 Expected Capital Gain per expected K gain per monthly household 
years 

all 
year treasury note) 

new 
month month) 

all new all 
income 

new 
owners new owners all owners owners all owners new owners owners owners owners owners 

1985 12,013 10,486 7,005 6,114 73 64 684 713 5,615 4,716 
1987 - - - - - - 740 695 6,077 5,493 
1989 13,875 12,722 10,428 9,561 109 100 628 597 5,830 5,191 
1991 66,984 57,221 50,551 43,183 527 450 430 369 5,811 5,200 
1993 65,272 56,062 52,135 44,779 543 466 401 289 5,574 6,974 
1995 53,669 46,734 40,316 35,106 420 366 444 378 5,502 4,165 
1997 39,931 36,355 29,156 26,544 304 277 684 614 5,864 4,756 
1999 28,205 25,448 21,448 19,352 223 202 644 560 6,744 5,815 
2001 56,480 52,461 47,750 44,352 497 462 481 451 6,979 6,078 
2003 73,848 67,502 64,437 58,900 671 614 274 218 7,037 6,086 

Step 1 Step 2 Step 3 Step 4 

User Cost to Income 
Ratio 

all new 
owners owners 

12.2% 15.1% 
12.2% 12.6% 
10.8% 11.5% 
7.4% 7.1% 
7.2% 4.1% 
8.1% 9.1% 

11.7% 12.9% 
9.5% 9.6% 
6.9% 7.4% 
3.9% 3.6% 


